The use of models in the self-management of insulin-dependent diabetes mellitus.
Open-loop control of blood glucose for insulin-dependent diabetes is a biomedical control problem amenable to engineering analysis even when the control decisions and actions are made manually. The fundamental components of any control system include a model of the system being controlled, and a strategy for controlling the system using the model as a guide. Most models presently used in diabetes management limit the flexibility of diabetic control strategies because of technical shortcomings. Most control strategies limit their intervention to insulin adjustments, while food, exercise, and the timing of all metabolic inputs could be manipulated by the patient if suitably powerful, individualized, physiological models could provide the appropriate guidance. The pieces of such a comprehensive model are detailed, and the clinical benefits of the flexible control strategy made possible by the model are described.